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1.A substrate coatihg apparatus comprising: 

a deposition chambW adapted to be maintained at subatmospheric pressure; 
support means in sand deposition chamber for a substrate, said substrate 
having at least one suYface; and 

a set of expanding thermal plasma generating means associated with said 
deposition chamber, said generating means being adapted to deposit a coating 
on said substrate, said se\ comprising at least two of said means and all of said 
means in said set being ccrlirectionally oriented. 

2The apparatus according \o claim 1 , wherein the expanding thermal plasma 
generating means are wall-scabilized DC arc generators. 

3. The apparatus according to\claim 1 , wherein said expanding thermal plasma 
generating means are within skid deposition chamber. 

4. The apparatus according to cfeim 1, wherein said expanding thermal plasma 
generating means are outside bl|t>n communication with said deposition 
chamber. 



lair 



5The apparatus according to 
adapted to move the substrati 
thermal plasma generating means. 



further comprising a movement actuator 
)rt means past said set of expanding 
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6The apparatus according to claim \ , wherein the substrate support means is a 
hook, frame, arm or clamp. 

7. The apparatus according to claim 1 .Wherein the substrate support means is a 
flat panel adapted to provide support fbr the entire substrate. 

8. The apparatus according to claim 1 , further comprising a shutter in said 
deposition chamber between said substrate support and said expanding 
thermal plasma generating means, said shVitter containing one or more 
apertures configured so as to allow overlapping of adjacent plasma plumes but 
block the low power edge portions of said streams. 
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9. The apparatus according to claim 3, wherein the expanding thermal plasma 
generating means axe in a straight line parallel to the plane of motion of the 
substrate support means, and with the center axes of the plasma plumes 
produced by said expanding thermal plasma generating means oriented 
perpendicular to the plane of motion of the substrate support means. 

1 0. The apparatus according to claim 3, wherein the expanding thermal plasma 
generating means are in ateigzag configuration in a plane parallel to the plane 
of motion of the substrate Support means, and with the center axes of the 
plasma plumes produced by\said expanding thermal plasma generating means 
oriented perpendicular to the\plane of motion of the substrate support means. 

1 1 .The apparatus according toiclaim 1 0, wherein the angle between successive 
lines leading from one expanding thermal plasma generating means to the next 
is in the range of 1 0-80 ° . 

1 2. The apparatus according to clkim 1 , further comprising at least one 
temperature control means locateH and adapted to heat or cool substrate 
regions spaced from the center ax^s^ktjie expanding thermal plasma 
generating means. 

1 3. The apparatus according to ^aim\l2yfwherein said temperature control 
means are heating means. 

14. The apparatus according to claim IP, wWfctosaid temperature control 
means are located on either side of anc\ between the expanding thermal plasma 
generating means. 

1 S.The apparatus according to claim 14, Wherein said temperature control 
means are located upstream, with respecftto movement of the substrate support 
means, from the expanding thermal plasma generating means. 

16.The apparatus according to claim 1, wharein the expanding thermal plasma 
generating means are located such that the^nodes thereof are at a distance of 
20-40 cm from the substrate. 
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1 7.The apparatus according to claim 16, wherdin the expanding thermal plasma 
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generating n\ans are spaced so that their center axes are about 1 0-21 cm 
apart. 

1 8The apparatiA according to claim 1 , wherein the apparatus comprises a 
plurality of sets oil expanding thermal plasma generating means, located to 
deposit coatings on more than one side of a substrate. 

19. The apparatus according to claim 1 , wherein the apparatus comprises a 
plurality of sets of eroanding thermal plasma generating means, located to 
deposit successive coatings on a substrate. 

20. The apparatus according to claim 1 , wherein the locations and 
configurations of said expanding thermal plasma generating means are adapted 
to deposit a coating on a durved substrate. 

21 The apparatus according to claim 1 , wherein the apparatus comprises a 
plurality of deposition chambers and sets of expanding thermal plasma 
generating means, for deposition of plural coating layers on a substrate. 

22.A substrate coating apparaUte comprising: 

a plurality of deposition charryoelrs, eqjh of said chambers adapted to be 
maintained at subatmospherfc ptesslire; 
support means adapted to qonvewa substrate through said deposition 
chambers in succession; 

a movement actuator adapted to mive said substrate support means and 
substrate through said deposition craimbers in succession; 
a plurality of sets of expanding therrral plasma generating means associated 
with said deposition chambers, said generating means being adapted to deposit 
a coating on said substrate, each of saiU sets comprising at least two of said 
means and all of said means in each of Lid sets being codirectionally oriented; 
said generating means in each set being briented in a straight line or a zigzag 
configuration, said line or configuration baing parallel to the plane of motion of 
the substrate support means, and said generating means being located such 
that the anodes thereof are at a distance of About 20-40 cm from the substrate 
and spaced so that their center axes are about 10-21 cm apart; and 
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heating means located and adapted to heat substrate regions spaced from the 
center axes oKsaid generators. 

[c23] 23.The apparatusNfccoHding to claim 22, wherein a plurality of sets of 

expanding therm4j3wil!^ /generating means are l° cate d to deposit coatings on 
more than one side of ateubstrate. 

t c24 l L 24.A^ethod for coating a substrate, the method comprising generating a set of 
at least two expanding thermal plasma plumes to produce plasma enhanced 
chemical vapcfcsdeposition or PECVD of a coating on said substrate, each of said 
plumes in said sending codirectionally oriented. 

^ 4 [c25] 25.The method according to claim 24, wherein the substrate is a thermoplastic 

substrate. 




[c26] 26.The method according to claim 25, wherein the thermoplastic is a 



4= polycarbonate. 

H [c27] 27.The method according to claim 24, wherein the plasma is an argon or 

M argon-oxygen-organosiloxane plasma. 

[c28] 28.The method according to claim 27, wherein the coating is silica-based. 



[c29] 29.The method according to claim 24, wherein the substrate is moved past at 

least one set of expanding thermal plasma generating means. 

[c30] 30.The method according to claim 24, wherein substrate regions spaced from 

the center axes of expanding thermal plasma generating means producing said 
coating are heated prior to or simultaneously with the coating operation. 

[c3 1 ] 31 .The method according to claim 24, wherein a plurality of sets of plasma 

plumes is generated to deposit coatings on more than one side of said 
substrate. 

[c32] 32.The method according to claim 24, wherein a plurality of sets of plasma 

plumes is generated to deposit successive coatings on said substrate. 

[c33] 33.The method according to claim 24, wherein the substrate is planar. 
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34.The method according to claim 24, wherein the substrate is curved. 
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35.A method for coating a polycarbonate substrate, the method comprising 



generating a plurality of sets of at least two expanding thermal plasma plumes 
to produce successive coatings on said substrate while moving said substrate 
past said sets of plumes, each of said plumes in said set being codirectionally 
oriented; said coatings being silica-based and the plasmas being argon or 
argon-oxygen plasmas. 
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36.An article coated by the method of claim 24. 



APP ID=1 0063094 



Page 22 of 34 



